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more, it can separate a healthy from an OA population, which in- 
dicates that our novel smoothness measure can become a useful 
quantitative disease indicator for OA. Finally, since the method is 
automatic it may be suited for clinical studies monitoring disease 
progression. 
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Purpose: To compare MR Imaging at 3T and 1.5T of the hip joint 
for cartilage quality analysis, seperation of femoral and acetabular 
cartilage for diagnosis of early lesions and seperation of acetab- 
ular labrum and corresponding cartilage for impingement diagno- 
sis. 
Method and Materials: 18 volunteers and 7 patients with x-ray 
signs of moderate osteoarthritis underwent MRI Examination at a 
1.5 T and 3T system. At the 1.5 T system both hips were imaged 
seperately (3D-MEDIC, TR = 31.0ms, TE = 17.0ms, resolution 
0.84x0.84x0.84 cm3). At the 3T system both hips were imaged 
in one slab (3D-Medic, 0 .64x0.64x0.64 cm 3) with a body flex coil 
of the same geometric design. Radial images based on the cen- 
ter of rotation in the axis of the femoral neck, each of 30 degrees, 
were reconstructed and used for analysis of seperation of femoral 
and acetabular cartilage, assessment of cartilage quality and in- 
ter observer reproducebility for cartilage thickness measurement 
of three observers. The detection of cartilage quality was com- 
pared by a using a classification of visbility of changes and a car- 
tilage grading according to Outerbridge criteria by three indepen- 
dent observers. Perpendicular reconstructions in the acetabular 
opening were used to determine the analysis of the acetabular 
labrum in terms of impingement. 
Results: There was a significant improvement in the seperation 
of acetabular and femoral cartilage (Fig. 2) for the images ob- 
tained at the 3T system, especially in the lateral portions of the 
hip joint.The interobserver correlation was significantly higher for 
cartilage thickness measurements at the 3T system. Classifica- 
tion of cartilage quality was improved by division between loss of 
cartilage less and more then 50%. There was a significant im- 
provement for seperation of the acetabular labrum and the corre- 
sponding cartilage (Fig. 1 ). Therfore the cartialge quality analysis 
in this area was significant improved 
i ,w 
2.5T  3 ,0T  
• ~ ,~, 
Fig. 1 
Fig. 2 
Conclusion: By using a 3T system we found in compansion to 
the images obtained at the 1.5T system an improvement for all 
diagnostic criteria of early osteoarthritis. Histological and macro- 
scopic comparision is necessary in future work to show the clini- 
cal significance 
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The cartilage evaluation from FLASH data sets is a promising and 
validated technique for the accurate evaluation of OA progres- 
sion. Musculoskeletal radiologists prefer 3D GRE T2* weighted 
sequence for OA evaluation due its ability to separate cartilage 
tissue from adjacent soft tissues. Recent advances in image 
processing have allowed the combination of the two pulse se- 
quences into a single fused MR image data set. This work val- 
idates the cartilage quantification from the fused datasets from 
1.5T and 3T magnets. 
Thirty female subjects (age 45 4- 5 years), 15 with mild/moderate 
OA and 15 control, were recruited at one clinical center. The sub- 
jects were scanned with a Siemens 1.5T MRI scanner using a 3D 
FLASH protocol, a coronal T1 weighted 3D SPGR sequence and 
a coronal 3D GRE T2* weighted sequence. The same subjects 
were scanned twice in a 3T magnet using the equivalent GRE 
and SPGR 1.5T sequences. Once all the images were acquired, 
the 3D SPGR and the 3D GRE T2* were registered and fused 
for both 1.5T and 3T sets. The FLASH, the 1.5T and 3T fused 
images were analyzed by proprietary software. Volume, thick- 
ness, and bone-cartilage-interface area were calculated for the 
tibia medial and lateral cartilage. 
All tibia cartilage regions (30 medial and 30 lateral) were pooled 
and analyzed. Summary statistics were obtained for the pooled 
cartilage measurements. The 1.5T fused images results were 
compared to the validated 1.5T FLASH and to the 3T results. 
The reproducibility analysis of the 3T was comparable to the 1.5T. 
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Table 1 summarizes the analysis results for the 1.5T vs. the 1.5T 
FLASH technique in the first three rows and the analysis between 
the 1.5T and the 3T sets in the last three rows. This table reports 
the average tibia plate cartilage volume, thickness and bone car- 
tilage interface area (BCI) of the reference pulse sequence. Fur- 
thermore, the standard deviation (Std), the difference between 
the sequences (Bias), the P value, the 95% limits of agreement 
(95% LA), the correlation are reported in the same table. 
Table 1: Summary results 
Mean Std Bias P value 95% LA Correlation 
Volume 1.5T 1967 394 29 0.02 -158 to 216 0.97 
BCI 1.5T 922 105 5 0.19 -58 to 69 0.95 
Thickness 1.5T 2.10 0.35 0.00 0.99 -0.15 to 0.15 0.98 
Volume 3T 1938 369 97 0.00 -135 to 330 0.96 
BCI 3T 917 104 3 0.51 -88 to 95 0.93 
Thickness 3T 2.10 0.33 0.07 0.00 -0.11 to 0.26 0.97 
This work demonstrates that cartilage quantifications using fused 
SPGR-GRE T2* MRI sequences on 1.5T and 3T magnets are 
equivalent o the 1.5T FLASH quantification. The small bias ob- 
served in the 1.5T cartilage volume (1.5%) is not a concern in 
clinical research. The difference between the 1.5T and the 3T 
measurements has no significant consequences to clinical re- 
search. The fused data set offers higher contrast between car- 
tilage and soft tissues (meniscus and fluid) which opens the op- 
portunity for a more accurate assessment of the OA stage. 
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Purpose: To explore the prevalence of bone marrow edema 
(BME) by magnetic resonance imaging (MRI) in the knee of pa- 
tients with familial osteoarthritis (OA) and its association with 
pain. 
Materials and Methods: MR images of the knee were obtained 
from 98 sibling pairs (196 patients) from the GARP study (1) who 
had been diagnosed with symptomatic OA at multiple joint sites. 
MR images were analyzed for the presence of BME by Virtu- 
alScopics LLC using a computerized system. Nine compartments 
were analyzed including the medial and lateral tibial plateaux, 
the medial and lateral femoral condyles, the medial and lateral 
femoral trochlea, the patella crista and the medial and lateral 
facets of the patella. All patients were interviewed with regard to 
the presence of pain in the imaged knee. 
Results: Thirty nine percent of subjects had definite radiographic 
signs of OA (KL _> 2), 30% had doubtful osteophytes (KL =1), 
and 32% had no signs of radiographic OA (KL = 0) in their im- 
aged knee. Sixty percent of the subjects had pain in their im- 
aged knee. Most subjects (68%) showed bone marrow edema 
in at least one compartment of the knee (e.g., 8.4% in the lat- 
eral tibia plateau versus 27.1% in the lateral facet of the patella). 
The number of compartments with BME ranged from 1 (25%) to 
5(2%). The largest mean BME volumes were observed in the lat- 
eral femoral condyle and lateral tibial plateau. When analyzed by 
compartment, subjects with BME in the medial femoral condyle 
showed an increased likelihood of knee pain (O.R. = 2.55, P = 
0.03). Overall, however, no correlation was observed between the 
prevalence of BME and knee pain in this study. 
Conclusion: This cross sectional study demonstrates a large 
prevalence of BME in knees with and without OA in subjects with 
familial generalized OA. Only one compartment showed an asso- 
ciation between symptoms and BME in the knee of patients with 
generalized OA. 
Reference 
[1] Riyazi N. et al. Ann Rheum Dis. 2005; 64(3): 438-43. 
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Aim: Description and validation of a novel semi automated soft- 
ware tool to segment articular cartilage on MRI knee scans. 
Methods: High-field MRI scanners and specialized pulse se- 
quences can provide high resolution and contrast images. Such 
images are ideal for the application of image processing software 
to segment the cartilage on MRI slices for the objective assess- 
ment of OA progression. 
Current reported software methods include those that require 
manual delineation by the reader, as well attempts to provide fully 
automated cartilage segmentation with no reader interaction. Our 
method is a hybrid between the two approaches. The software 
requires an operator to guide the segmentation, but several auto- 
mated tools are provided to significantly improve the speed. 
Our software consists of a graphical user interface that controls a 
set of core image processing algorithms. The reader first views a 
central slice then uses seed points and automated edge tracking 
to delineate the cartilage. Consecutive slices are segmented au- 
tomatically using the adjacent slice as a guide. The reader makes 
corrections where necessary until the entire volume has been de- 
lineated. The results can be exported to commercial software for 
3D rendering. 
The software was tested on a set of 10 OA and 9 normal subjects; 
these data were provided by the Osteoarthritis Initiative. Acqui- 
sitions were performed using a Siemens Trio 3T scanner using 
3D DESS with water excitation. The sagittal slice thickness was 
0.7mm (160 slices per knee) and the in-plane isotropic pixel size 
was 0.37mm. The subjects were scanned twice to permit calcula- 
tion of the resegementation reproducibility, and the readers were 
blinded. The software tool was tested by segmenting the entire 
femoral condyle cartilage. We examined the reproducibility (RMS 
CV) of the total volume, cartilage surface area, bone surface area, 
and mean cartilage thickness. 
Results: The results are presented in the table below. The aver- 
age time to segment a total femur was under 25 minutes. 
Reproducibility (RMS CV) of the femoral cartilage segmentation 
Cartilage Cartilage Bone Mean cartilage 
volume surface area surface area thickness 
Total (N = 19) 2.94% 2.39% 2.38% 2.04% 
Normal (N = 9) 1.69% 1.05% 1.32% 1.93% 
OA (N = 10) 3.73% 3.14% 3.04% 2.13% 
Conclusions: Our software tool demonstrated excellent repro- 
ducibility that is comparable with other published results. In ad- 
dition we quote an average reader time, which establishes a 
throughput of over two cases per hour for the femoral cartilage. 
We believe that employing a compromise between manual and 
